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INTRODUCTION 

3ince man. first learned to make fires, burns 
have caused great suffering to the mankind medically, 
socially as well as economically* With the advancoaent of 
science, in the field of machine and chaaical industry the 
use of electrical energy and radiation in day to day life ,the 
susceptibility for burn has increased tTenendously* In 
larger cities of India, such as Bombay most children and 
young people die of burns than from acute Infectious 
diseases# About are domestic bums and 795a of all 
domestic bums involve wamen and children* 

The treatment of burn is complex, expensive 
and requires great collective team effort* During the past 
decade or so the local treatment of Ixirn was either the « 

••Open ” or the ” Closed •• method which because of the 
unfavourable conditions in the hereby environment almost 
invariably led to Infection* We can realize the ordeal tibat 
a bum patient suffers during his dally dr^fsing not to 
mention the repulsive smell that he has to constantly 
coated with and what of the time, effort and money spent 
in the care of these patients# Statistics show that the 

overall mortality rate of bums Is the same now m it was 

' '' 

20 years ago, in spite of Ihe advent of antibiotios and' ^ 

advancemanit in .the Imowledge of fluids and alaistrolyta' 
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The basic problans of a bum patient are 
(l) pain (2) infection (3) autointoxication and the loss of 
fluid, proteins and electrolytes, the last being tlie most 
serious ajid immediate problem. All these eoccept auto 
intoxication are caused by the destructicxi of the highly 
protective epidermal covering of the body in second degree 
and deeper burns. 

Various materials have been used by various 
workers at different times either biological or synthetic. 
Different biological coverings are homograft skin, hetero- 
grafts skin, collagen sheet, foetal membrane (Amnion and/or 
chorion). Synthetic materials include solid silt cans polymer 
manbrane, micrOi|prous material, cottcjn gauge, sponge, febrio 
spongi geijs & laminates. Accepting the most ideal way to use 
autografts skin but it is not always possible if bum area 
is extensive with lack of d€»i@r.site and also patiant is not 
fit for extensive surgery* 


Pain is caused by the irzltaticii Of 
nerve ending by the ololMng dr«Bslng or even 
of air* This can not be eon^et^y 

lait can be ^reihioed-te dressing 


tlierapy. The present work is an endevour with the use of 
foetal membrane homografts perse to improve morbidity figures 
or at least malce the individual patient comfortable before be 
finally leaves the hospital homeward or heaven ward. 
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Infection Is a great prolyl €sn in neglected 
cases of bum which has already occupied the resistant 
strains of bacteria. tOiis can be controlled by the use of 
antibiotic after culture and sensitivity of the pus and 
also by local cleaning of raw area. Once tSie infection is 
controlled further infection can be prevented by soiie 
barrier covering. This saves the unnecessary expenses of 
patient on costly medicines for long duration and prevents 
the regards of antibiotics* This Infection also interferes 
with and delays the normal healing process resulting into 
deformities, contractures cicatrices and scars. 


The problem of loss of fluids, proteins and 
electrolyte is caused by the rapid oozzlng from the raw 
body surface. It can be treated by the use of necessary fluids 
proteins and electrolyte replac^ait. In addition Ihelr loss 
can be greatly minimized by covering the mew surface. 


In ancient days, the treatment of bum wounds 
was only local application of various medicinal products but 
with the knowledge of metabolic changes in body secondary to 
discharge and Infection of raw bum area has lead to the 
choice of tifeatment by closed method. 


Aaniotie awbrane has been U8«l in fr«Mih ewiiw 
of bums with the idea of amlding piini 4^eotrolyte ;'';V 
ifflbalanoe, infeMon «to» In the present the Him M ^ 
apsplioittioii is differsht in ths \ 





OF UTHEATURB 
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REVIEW OF LITERATURE 


Even with the recent advances in medical sciences 
EToblem of burn management is still a threat to the life* 

These injuries either due tc fire, radiation, electricity or 
chemical agents have grown more important socially, medically, 
and economically with every coming year due to change In the 
life style of mankind. 

As far back as 1500 B.C. Papyrus had tjsed cow-dung 
topioally. Ancient Indian literature shows that Sushtra used 
mixture of butter with red achre or the bark of a fig tr^* 

He also debrided severe burns with loose skin and flesh. 
Aroimd 5th - 6th centuries, B.C. the Egyptians were treating 
burns by inceneration and a mixture of gum, goat*s hair and 
milk from a lady who has given birth to a son. Chinas# and 
Japaneae were using tinctures and extracts made from tee 
leaves around 430 B.C. 

Adams (1939) reports that Hippocrates applied warm 
mixture over the bum and avoided suppuration by simple 
cleanliness. Paulus aeginata (AD 625-690) recommended 
application of moderate detergent material which were not 
definitely heating or cooling. 

. -t:.- - 

In Anciwit Rome three methods were used 
1, CelsMs suggested mixture of honey and brsn^ 


fUjgr snd.IWef suggested ' " ' “ 



I; 4 ns : 
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3* Galen suggested local application of venegar or wine 
over bum surface. 

In 7th century A.D. Paulus of Aegina used the 
various emolient preparations. Rhazes (AD 580-923) had been 
using white ointment composed of white lead^oil of roses 
and wax. He also used ice cold water locally. Apart from 
excision of contracted scars described by celsus» surgery 
had no place in the treatment of burns with Greek and Romans. 
Volesco de Tarenta of Montpellier (1490) described method to 
avoid syndactyly in the burnt hands. 

Ambrose Pare (1517-1590) suggested ointments for the 
treatment of bum wounds. Claws (1591) used 5 different complex 
preparations on the different parts of body area involved in 
burn. He stands out in history as the first Surgeon since the 
middle ages to use the physical signs of buxvis ’ where the 
skin was burnt off, and the parts w-ere made raw and painfifL • 
to indicate his local treatment. 

Gailhelmus Febricus Hildanus (1607)# the father of 
German surgery, described 3 degrees of bum acctatling to • ' 

depth. L* Heister (168>1758) classified the bum* tote four 

" 

degrees according to depth and including time feetCf# 

David cleghron (1792) used the^feaeg^er 
poulttoes loeellir* 

pressm ,<toeg»togs ^ 





Sir Jarces Earle (1799) suggested the ice cold water 
and told that it acts as a good analgesic and prevents oedema 
formation. Syme (1827) suggested the use of dry cotton wool 
dressing with firm pressure* 

Boyer (1814) classified hums into three degrees* 
Erythema, Blistering leading to superficial ulcers and 
eschar. Eupaytren (1932) olassified the burn into 6 degrees 
according to depth of Involved tissue, 

1, Erythema or superficial philogosis which blenches in 
pressure* 

2. Cutaneous inflammation, with the loss of epidermis and 
the development of vesicles filled with serum, 

3* The destruction of a portion of the papillary body* 

4, The disorganization of the whole dermis to a subcutaneous 
cellular tissue* 

5. The formation of eschars of all the carbonization of laie 
whole thickness of the burnt part* 

He also described the 4 periods during the natural 
course of burn injury, 

1, Period of irritation 2, Period of inflammation 

3* Period of suppuration 4, Period of Eachaustion 

He also described the gastro intestinal hsyemorrhage 
in the bum eases* Later Curliieig (1842) recogniased gastrift 
and duodenal ulcers as a oauae of gastro intestinal 
liikiittork^aiie in Imra tases* ■ - 


Passowant (1S58) stiggested the use of saJ.ine bath, 
Copeland (1877) suggested the exposure method* Edward CLark 
DavMson (1894-1933) used tannic acid on bum surface in 
1925 . He suggested that these agents decreases the fluid 
loss, relieve pain and produce a clean scar* Later on 
Meclure in 1944 found this agent to be hepatotoxic and as 
a cause of many death in burn patients* Therefore, its use 
abondoned since that time* Addridge (1933) suggested the 
use of gention violet as escharotic agent on burn wound for 
cleaner scar* 5^^ silver nitrate was also used* 

In 1942 Allen and Koch of Chicago suggested the use 
of petroleum gauze piece to apply over bum wound with 
strict immobilization and abondoned the use of presswe 
bandages. 

Wallece of Edinburg (1949) reintroduced the exposure 
method for treatment of bum in :Khgland. Pulaki, Artz and 
Blocker also started this method in united state of America 
in 1950 , Later on other s\irgeons also accepted the same 
remedy with view that development of crust and scar provides 
physiological covering to biim wound and in this way reduce 
the disadvantages of raw are_as in bums* 

Leidbug, Reiss and Artz (1953) pointed out that 
septicaemia was the primary cause of death in bums end many 
of the deaths were due to staphylococci. As improved 
antibictics againiit the gram pcaiLti"«e organiwi become ^ : . 
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availal3let pseudomonas sepsis became very common and was 
considered as primary cause of death, !ro reduce iJie growth 
of bacteria under the bum surface different agents like 
(Koyer) Hefemide or sulfamylon (Koncrief), Silver 
sulfadiazine (Fox 0,L,Jr, Rappole Stanford W, (1969) 
cerium nitrate ( William i/* monofo, SomN, Tandon), Cra:‘lu3a 
niti-ate and silver sulfadiazine (Fox C#L,Jr, 1975) were 
'suggested* But tiiese topical agents are effective marely 
in control of bacterial population of bum wound, not In 
sterilization* 

Bum Wound Coverings 

Effects of thermal in^juries are due to Immediate 
traumatic shock and loss of skin covering leading to 
anatomic, metabolic and physiological disturbances* Traumatic 
shock is not a significant contributing factor to mortality 
and morbidity due to bums now-a-days, because up to 80?i> of 
burnt area shock can be managed successfully. The main cause 
of morbidity and mortality is toxaemia due to absorption of 
poisons from the injured surface or from loss of skin 
covering leading to abnomal loss of lieat and body constt*- 
tuents, aiid invasion of micro-organism# So -fee new concept 
of bum care is restoration of impaired barrier. Autogenous 
skin grafting is the best coverage mat«:dal aanongst i^l, 
suggested till this time, but it has its own 
in tsbsk of limited supply# Unfitness of the already shocked 


latient for surgical procedure involved in skin grafting 
and the refusal of patients or his attendent on i^ligious, 
arentimentai or ethical ground* To overcome this prohlem, 
various biological and synthetic coverage materials \ifether 
for short period till the healing of wound or peraanent in 
place of lost skin, has been siiggested by different workers* 

BiolOjgical I^esslngs 

Homofirafts - About a century ago. Pollack (1871) applied the 
first hoinograft on a b\im patients* In 1881 Girdner treated 
a lightening burn with the skin from a suicide victim. 

Shede used skin from amputation specimen as well as from 
cadavers with the limit of 24 hours. Ivunova in 1i890 stressed 
the use of foetal skin as a homograft on bum surface 
because of its more energetic vitality. 

In 1952 Dogo of Italy used the post mortam allografts 
as a temporary biological dressings. He noted that cadaver 
skin is useful when obtained especially while it is still 
viable and where it is possible to preserve the tissue tin 
the time of application. He prooved skin viability by detear- 
mining the tissue oxygen uptake in the worburg ^paratus. 

The skin was preserved at 3®o ^ physiological solution. The 
oxygen consumption of cadaver skin was noted unaffected 
npt© 16 hours after death* 

Brown ( 1952 ) reported the tsaa* of allografts as 
emergency dressing for burns* He stated that riiin laay be 
removed eren days after death if oadaiWB?* has, been joshed iu 
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j-iade (195S) and korries (1960) obssrved that the 
homogi’afts have organizational and debridemental effects on 
healing wound* They pointed out that the count of bacteria 
on granulating infected wound decreases within Z hours of 
homografts application. 


In 1967 * Miller et al studied the use of frequently 
changed skin homografts to promote healing in non healing 
infected ulcers. He observed that in 2nd degree burns if 
healing occurs without homografts f epidermis shows the altera- 
tions in the architecture and is disorganised and dermis 
contains oedematous connective tissue, while if healing occurs 
under the coverage of homografts, the epidermis shows normal 
architecture with recognizable basal layer and normal collagen 
bundles in the dermis. 

Sharma et al (1978) used the preserved homografts in 
25 cases out of which 15 were of the superficial bums. The 



period of normal survival of grafts over wound surface was 11 
days if recipient and donar’s blood groups was same. Ihere blood 


groups was not same, it was 13 days. 


Allograft skin, even being satisfactory biological 
dlfessing, have their limitations. It has limited supply and 
p« 3 onnel are required for procurement, Boxter (1970) has 
«rfelmated that six physician hours and hospital cost of $ 2JS 



patient am needed to vim cadaver allografts 
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Xenog.ralts ; 

Because of limitations in the uyse of homografts $ 
xenografts came in use,, Brovm, Burleson and Tavis ha’fe shown 
that the adherence of allografts and xenografts is similar, 
Hetrografts provides a readily available easily stored and 
aterilized dressing in contrast to homografts# In 1960, canine 
skin has been iised by Switzer et al. Porcine skin is the 
xenograft material of choice however, and Bromberg et al and 
Elliott and Hoehn have used pig skin. Variable results have 
been reported from early re-epitheliazation to conversion of 
full thickness skin loss# Salisburg (1973) has reported some 
poor results, when they used this type of dressing on donor 
sites, with increased inflammation and delayed repair following 
treatment, Comparative experiments have shown no significant 
difference in the effectiveness of fresh compared with fresh 
frozen or forzen irradiated porcine skin# 

The most striking advantage with the porcine xenograft 
is that of immediate and lasting pain relief. Xenograft has 
moat of the properties of the ideal skin substitute# A vishle 
xenograft is antigenic but the dead is not# The maior problem 
is the propensity to digestion by woimd collegenase and 
subsequent infection# 

Collmm Shtffl 

Collagen is a fibrous protein whieh is peesent in many 
animal tissuas lilte adila, muscle and bonaf ¥h«n |milancteed=-l» 
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living aiiimals, tissue in piire form, it does not produce any 
antigenic reaction* Collagen sheets are derived from aenlous 
and subserous layers of freslily slaughtered cattle intestine. 
These are available in 4” x 6” size and packed in cylindrical 
glass tijbes containing ethylene oxide which acts as sterilizing 


agent, 


Sinha (1S72)f Shanker (1975) and Gupta et al (1976) i j 

' ■ I 

used collagen sheets as pririiary cover material in raanagement of ■ ' 
burns. Gupta and Chaturvedi (1974) used it to cover donar areas. 
Thukral and Gupta (1976) have used collagen material in repair | i 
of hernia and to cover surgical defects, dlhans et al (1978) ‘ ! 


used sheets as biological dressing in 32 patients and reported 


its role in prevention of infection and in increasing the rate 


of healing. Jain et al (1976) reported the similar findings. 


The effects of collagen sheet are, a) prevention of 


air bom infection, b) minimising fluid loss, c) promoting 


formation of healthy and pinli granulation tissue. But it is 


e 2 Jpensive material and is not available at every centre* 


Bickrell (1942) worked on sulfonamide film* Many of 


these materials adhere by intrapraent of coagulum, in the 
Interestices of the material* Silicon polymer membrane is the 


besrt material, available because it is elastic, d\irable and the 


water vapour transfer characteristics can be controlled by 
varying the thickness* Komberg et aX (1977) have used thin 
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silicon membrane bondedto cotton gauze for temporary skin 
substitution but it lacks elasticity and creats non miform 
pattern of adherence. Other materials are modifed polyvanyl 
chloride or similar plastics which provides more elaaticity and 
water vapour transfer characteristics. (James et al 1975? 

Las.ikey et al 1977} Tov/send, 1977). The material is deep but 
the greatest disadvantage is lack of adherence to wound itself. 


These materials seem to have great promise as a temporary skin 
substitute for short time applications. 


Amniotic membrane [' 

It is most economic and freely available biological 
dressing, have most of properties of ideal skin substitute* 

ilrmion is the inner one of two foetal membranes. Its | 

i 

inner surface is in contact with contents of amniotic sac le. 
aumiotic fluid and foetal body. Its outer surface is separated 
from decidua of maternal uterus by chorion. 

It has following anatomical parts s- 

a- Placental amnion; Lines inner aspect of placenta 

b- Reflected amnion; Lines rest of amnion 

c- Dependent amnion; Overlies the internal os of cervix# 

The amnion which is normally 0.02 to 0.5 mm in thickness, 
consists of five layers# These are from with-in outwards 
(a) %iithelium (B) Basement Membrane (G) Compact lay®? 

(d) Fibroblast layer and (e) ipongy layer# 




(a) The. ■Bpith.ellum : This Is the inner laost layer in contact 
with the amniotic fluid* It consists of a single layer of cells 
which are usually cuhoidal but may be columnar over the placenta 
or flattened to pavement cells on the reflected amnion* They 
normally contain a single nucleus and are densely adherent to 
the imderlying basement membrane on their freet normally 
convex surface* They are surmounted by microvilli to form a 
brush border. The cells contain a number of vacuoles of 
varying size. 

(B) The Basement Membrane ; This is a thin layer composed of a 
network of reticular fibres and is well marked over both the 
placental and the reflected parts of the amnion* Shoit blunt 
processes from the bases of the epithelial cells inter digitate 
with similai' process that arise from the basement membrane* 

(C) The Compact Laver t This consists of a complex network of 
reticular fibres but devoid of cells* This layer which is 
probably the strongest of the amniotic layers Is rarely thickned 
by oedema and it appears to resist, to some extent penetration 
by leukoc3rfces. 

(d) ' The fibroblast Laver s This is the thickest layer of the 
amnion. It is composed of a loose fibroblast network embedded 
in a mass of reticulin* The cells occasionally show phagocytic 
activity. 

(e) The Snonflv Laver t The tissue of the eaitra eabryml® «el<» 
is ccip^ssed hetween the emntcii end the chcricn te term the 
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sponay layer. These are ¥%vy bundles of reticulin with 
branching fibres having triangular shaped nodes at the 
junctions. A few isolated fibroblasts are present in this 
layer. This layer frquently becomes oederaatous and as such, 
accomts for the increase in thickness. It permite the amnion 
to slide upon the underlying chorion. 

The amnion has no blood supply or lymphatic system* 

The nerve supply is still not confirmed. 

EmbrvoloRic Develocaaent ; 

The development of amnion begins during the transfor- 
mation of morula to blastocyst stage at the time of implantation 
about 7-8 days after fertilization. There is separation from 
inner cell mass of the germ disk at the periphery of the 
ectodermal layer of polyhedral cells, ‘'amniogenlc cells ” to 
fonn a slit like cavity with appearance of primary extra 
embryonic mesoderm. The amniotic epithelium becomes separated 
from the primitive trophoblast, ionniotic mesenchyme is derived 
from the primary extra embryonic mesoderm of the blasteyst. 

Immunology ; 

Concerning this aspect following studies has been 
carried out when amnion was implanted to its own new bom 
infants, It has been demonstrated that *take* was as permanent 
graft, Amnion, not formed attachement to hoa^ tissue and 
mesenchyme cells# was kept towards ho«t in those studies. 
NeovaseulariEation was sot occwed. ' ■ 
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Hourlshment of graft appeared to be by simple 
diffusion. 

When subcutaneous implantation was done of allograft 
amnion, results were same as autograft for first 14-17 days. 
Latter on these grafts were transformed into hyalinized 
substances. Only mild infiltration of round cells was observed 
by 20-30 days. V.lien the amniotic membrane was used as 
biological dressing for surface defects as allografts and auto- 
grafts same result has been observed. Superior Hake* or* 
fixation ’ was noted when mesenchymal surface was placed to 
wards host, li^en amnion was placed towards the host, little 
fixation was noticed at the end of 72 hours. Mo neovasculari- 
zation was observed in any case. 

Vihen the allograft amniotic membrane was placed in 
pelvic cavity after pelvic extenteration, it was recovered at 
the end of 21 days and appeared viable histologically. 
Granulation tissue and fibroblastic tissue activities were 
markedly inhibited as compared to control cases. 

When allograft amnion implantation was done, in 
intra peritoneal cavity, in the es^perimental animals, in 
whom the caecum was damaged and contaminated, prevention of 
adhesions add gradual disintegration of membrane without any 
host response were observed. 

These experim®its suggest that antigenicity of 
amnion is low and a© Toilent boat reaetion noted yet* 
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I’lij Clxoriori i 

The chorion consists of four layers# These are from 
within outward i (f) CelliiLar layer (G) reticular layer 
(H) pseudo basement membrane and (l) trophoplast. 

(F) Cellular layer : This is a thin layer consisting of an 
interlacing fibroblast network# It is frequently imperfect or 
completely absent from the chorion when examined at tern* 

(G) Reticular layer ; This forms the majority of the thickness 
of the chorion and consists of a reticiilar network. The fibres 
of which tend to be parallel* Modes are present on the fibres 
at those places where branching occurs, a few fibroblasts are 
present together with many macrophages. 

(H) Pseudo basement membrane : 

This forms a type of basement membrane for the 
trophoblast. It is a layer of dense connective tissue that 
is firmly adherent to the reticular layer above and which 
sends anchoring and branching fibres down into the trophoblast# 

C^) Trophoblast i It consists of from two to ten layers of 
trophoblast cells in contact, on their deeper aspect, with 
maternal decidua# This layer contains the obliterated chorionic 
villi# . /■ 

The chorion contain branches of umblical vessel 
in the substances of Its reticular layer but does not receive 
any capillary blood supply frcaa them# 
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When the chorion was placed over host tissue as 
autograft, neovasoularisation and migration of host cells was 
ohserved, causing host versus graft rejection phenomenono It 
provokes strong cellular and less antibody response. The 
tissue had an accelerated re;Jection phenomina in 72 hours and 
being rejected by 11th day. This rejection phenomina can be 
delayed by high dose progesterone. 

antigens have been demonstrated by a number of workers 
on trophoblastic cells, ilecent studies shows that chorionic 
tissue may have 3 usual antigens, two from mature placenta and 
one relatively specific for chorion. 

Clinical and Experimental application 

John Stalgu Davis, at John Hopkins University was 
first person to report the attempts of grafting pieces of 
lining of the amnio tic sac on granulating wounds in 1910. 

For the first time in 1913f Sabella reported the us® 
of amniotic membrane on the raw surfaces caused by bum or 
iilceration. He applied the amniotic side of amniotic manbrane 
towards the wound because of its ectodermal origin and obsearved 
reduced pain, rapid re-epithelizatlon and absence of infection. 

Brindeau (1935) and Burger (1937) used amnion for 
construction of artificial vagina. Burger successfiilly used th® 
amnion also in repair of esEperlmental dural defects in rabbits, 
dogs and cats. De Roth (1940) reported successful us® of 
amnion in conjunctival repair. 
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Cliao et al (1940) used the preparation, of araniotic 
membrane knov/n as ** amnioplastin ”, The anmion is imgrsed in 
alcohal for fixing, followed by drying in sheets and boiling 
in water for 20 minutes for sterilization. This was washed 
in nor.ial saline before use. This fixed dead amhion preparation 
was used to prevent the adhesions following the craniotomy for 
head injury, lie applied it over lacerated piamater^ Dura mater 
and temporal muscle were stitched over it. There was no 
adhesions in any case. The amnioplastin graduaJ-ly disappeared 
after 10 days, hucoid material was present as remanent of 
membrane up to 20 days. There was slight evidence of mucoid 
material. On 30th day, there was no gross or microscopic 
evidence of mucoid material. 

Histologically, ' after 10 days, there was no evidence 
of foreign body reaction or organized adhesions. The growth 
of fibroblasts beneath and above the membrane was only reaction 
to vanishing foreign body. Remains of amnioplastin was present 
as amorphus substance without ceUtilar structure* After 30 days* 
dura and Fia defect was completely filled and there was no 
evidence of adhesion bands even over injured brain, Pinkerton 
(1942) reported the use of amnioplastin to prevent the 
adhesions between flexor tendons and their sheaths, 

Kubani (1941-48) a Hungarian used amnion in various 
conditions like b\n*n, traumatic skin loss* in prevention of 


intra abdoi:ilnal adhesions. He also tried it for repair of 
enterocutanaous fistiila successfully in 2in.e case. 

In 1950 Kenson reported the use of amiotic membrane 
in the management of chronic skin ulceration and kept the 
smooth side of amnion for contact with wound, sxarface. He 
found the granulation tissue never raised above margins as 
compared with other management of wound like coverage of wound 


imder plaster of Paris. 

Douglas (1952) reported the use of homografts of foetal 
membrane as a biological dressing over burn wound surfaces. In 
1954 , he used the human membranes on chorio-allantoic membrane 
of chick. He also studied the use of ajanion and chorion as 
surface covering. Healing was quick and infection was less and 
he noticed that dressing separated readily from the surface f 
grafted with amnion, leaving a shiny, dry and pinkish snrfase. 
The chorion grafts w-ere more opaque and more salmon pink 
coloured. 


By tissue chamber technique he observed that plasmlo 
and haemic circulation remained active growing in perimeter of 
membrane transplant. 

Jullian A. sterling (1956) reported the successful .. 
use of the amniotic membrane over old infected flame bums* 

He siiggested the amniotic membrane as dressing material for 
emergency management of traiama* 
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Hensen (i960) reviev/ed 100 cases of peripheral 
vascular disease treated by aianion implantation to the fat 
of thigh deeply* The patient were kept in bed for fotir days 
and noraally discharged on 6th day without symptoms* Similar 
results were reported by Rowling (1958) mder Hamilton (1958), 

In I960, Pigeon reported the application of amniotic 
membrane in burn cases with full aseptic precautions and 
observed following effects i 
(a) Immediate effects s- 

( 1 ) Reduction in pain 

(2) iuitibiotics were used only in development of 
complication. 

(3) Jressing were generally found quite dry* 

(4) Healing of wound was rapid and complete. 

(B) Delayed effects i- 

(1) Ho discolouration 

(2) Kinimal scar tissue formation 

He also stated that amniotic membrane undergoes change 
similar to which occur in comified cells. 

Massee and colleagues (1962) reported the me ©f ; • " ■ 
foetal membrane to replace the parietal peritoneum in 
easperimental studies in dogs undergoing pelvic exentratlon. 
Animals were killed after 59 days, there were very few adhesions 
and pelvic cavity was filled with dense soar tissue. Human 
trials were failed at that time. 


Dino (1965) p,oiixbed. ou't "tiie usjb of ajii]3.io1:iG membraJi® 
in burn eaaes. In favour of his study following points were 
suggested., 

C 1) It is the homograft which most closely resembles the akin 
being a direct continuation of foetal integuments along 
the umblical cord, 

(2) It can be easily available and have minimal contact with 
the maternal blood, 

(3) It is highly stretchable and can cover a wide surface, 

(4) It is fairly strong to be handled. 

(5) It is available with negligeable cost, 

Dino (1966) preserved the amniotic membrane in 
following tjrpes of solutions, 

(1) Sterile normal saline solution 

(2) Bensal koniom chloride (1:1000 dilution) in sterile saline 

i 

solution, 

(3) Sodium hypochloride (1:40 dilution) in sterile saline 
solution. 

(4) Saline solution (400 cc) with 50,000 units of crystalline 
penicillin & 1 gm streptomycin sulphate, 

(5) Saline solution ( 400 cc) with 1 gm Kenaiaycin aiUphai^, 

The preserved grafts were kept in refrigerator at 4®© 
temperature. Bacteriological studies at regiilar. Interval were 
done to test efficacy of used preservatiire* Amnioti© membrane 
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were preserved from fresh stage to one month and used in the --1 
treatment. From the hacteriological studies of preserved • 
membrane which was done on 1st, 3rd, 7th, I4th and 30th day, 
he concluded that 

(1) Solution of sodium hypochloridej 

(2) solution of crystalline penicillin and streptomycin; 

(3) kenamycin sulphate; were found to be beat. On histological 
examination, cellular necrosis was seen from 2nd day after 
preservation. However according to kirschbain and hemaudaz 
(1963) cellular elements of amnion survived even aftssr 45-60 
days. Grossly the membrane remained intact and appeared 

I 

thickened. 

Galask et al (1970) observed the several antibacterial 't 
factors in amniotic membrane. ! 

Trelfored and associates (1972) reported the preli- ! 
minary results using aE'inion alone as an autograft and allograft | 
in sheep. 'i‘hey reconfirmed, the Douglas observation that more ; 
consistent ’take’ occurs if mesenchymal aide was applied towards |: 

I 

the host. ■ ^ ^ 1 

Robson ct al (1973) on experimental rat bums, i 

i 

concluded that, compared to human skin, the amniotic membrane i 
re 



]iieinbi*a 2 ie • Thus Gllowiug *fche h03‘t*s own. defence Etechenlsni "to 
deel with the b&cterial population. Similar observation was 
also found by Martin (1972) on esqDeriniental rats. 

Robson et al (1973) treated 50 patients having open 
wounds with full thickness amniotic membrane. The foetal 
membrane was placed on the fiill thickness bum wound with 
the chorion against the granulating surface. The dressing was 
changed at every 48 hours. Specimens were taken for bacterial 
analysis at every change of dressing before and after. In 
partial thickness wounds, membrane were applied with chorion 
facing the wound and in some amnion facing the wound. They 
observed that foetal membrane adhered to all wound regardless 
of their depth. In all of the full thickness wound, the 
bacterial count decreased and the decrease was equal to 
allograft skin and superior to xenograft skin, 

Tralf ored and associates ( 1973) reported the use of 
asnion alone in full thiclmess fresh surgical wounds as 
bilQgical dressing after radical volvectomies and groin 
dissections. 

Colocho & others (1974) in the clinical and experi- 
mental studies, in 65 patients with split thickness donor 
sites, in 42 patients with partial thickness biims amniotic 
membrane was applied over the open wounds and in subcutaenous 
pockets in rats. He observed that if amnion was left exposed 
over partial thickness wound, it will disseeates and reteae?- 
ration will begin by 3r4. day and completed an 7th day of 
imderlying epithellwi a£ skim* .So evideiwe of ^ellergyi 
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rejeetlon or neovascularization of ajnnion was noticed in any 
casao In e:Kperimental studies, amnion buried, beneath the flap 
and continued to remain there_, cellular integrity even after 
5 days, suggesting the presence of plasmic and haemic 
circulation. None of the hmian donar site biopsy or India 
ink injection in esjperimental animals had shown communication 
with the host. 

In 1974 Bapat and Kothari reported the successful 
use of living amniotic membrane graft for the restoration of 
the floor of the mouth in the patient of advanced cancer of the 
tongue following radical total glossectoray. Clinical observations 
showed that healing was rapid with induction of squamous 
metaplasia in 15 days without foul odour which is usually 
associated with skin grafts. Grafted area showed hardly any 
scarring, 'i'he floor remained flexible and pliable. 

Marilyn trelfored - sauder and other (1977) reported 
the use of aniniotic membrane to cover tlie raw area after pelvic 
extenteration, and its benefits s readily available tissue of 
low antigenicity, technically easy method for managing pelvic 
raw surface, reduced protein and fluid losst reduced hospital 
stay and reduced intra-abdominal adhesions. 

In 1978 they also reported the use of allograft' 
amniotic membrane for control of intra abdominal adhesions* 

Bose B (1979) reported the use of amniotic m«Sbrane 
over bum woiind as biological dressing and lEferessed that 
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ensniotic membrane adheres more firmly than other biological 
dressings. He recommended the use of airuaiotic membrane 
especially in developing country, 

Mehta H, K, et al (1983) also recommended the \ise of 
human amniotic membrane as a biological dressing in bum 

wounds . 





" MATERIAL MID METHOD t 


t 


■ m -jc-iHi- -'5-v;-:;- 


27 


I'lATERIi'JL and DSrKGi);^* 

Tile i3?ea®nt study has been conducted at il.L.B.Ledical 
College and Hospital, Jhansi from June, 1983 to May, 1984 to 
eiraluate the use of amnlotic membrane as biological dressing 
in neglected cases of bum. 

Collection of Amniotlc membrane ; 

Placentae from clean vaginal deliveries and, emergency 
end elective caesarian section were collected by sterile 
technique. Placentae from mothers with history of premature 
rupture of membrane, veneral diseases, endometritis, pelvic 
Inflammatory lesions, toxaemia of pregnancy and meconium 
staining or abnormal appearing liguor were rejected. The 
placentae with intact membrane was taken to directly in a 
clean tray and was washed thoroughly in running tap water to 
remove blood and mucoid material. 

Separation of Amniotlc membrane i 

The thoroughly washed placentae was transferred to 
another clean tray filled with water. The amniotlc membrane 
was separated from chorion and placentae, gently starting 
from the periphery up to the base of the umblical cord. The 
separated membrane was cut at the base of umblical cord and 
spread over flat surface in a sterile container filled with 
sterile normal saline. The remaining dots vere removed farem 
its surface with the help of sterilised puge pi*®®**' ^ 
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washed further with sterile saline solution 3*4 times. Now 
the obtained amniotic membrane is thin, transparent, tensile, 
shining with whitish hue and strong which can cover a wide 
surface area. 

Preservation of Aimiotic Membrane* i 

The obtained membranes were either applied Immediately 
or can be preserved in sterile normal saline (400 cc) treated 
with 10 lacs units of crystalline penicillin, 1 gm of 
atreptomycln sulphate and 50 ml of liquid metrogylj and kept 
at 4®c in refrigerator till the time of application. The 
preserved membrane was continously watched for bed odour, a 
change in coloior from white to yellow or brown. Asepsis of 
membrane was tested by culture and sensitivity before 
application. The membrane showirxg negative culture can be 
used up to 8 weeks. 

Selection of case s 

All the cases with superficial and deep bums of 
less than 50% of body surface who came to the emergency or 
out patient department of this hospital 8ft®c* 72 hours of 
thamnal injury were included in this study irrespective of 
their age, sex, ^Socioeconomic status, contamination of 
wound end mode of injury. 



i) History 

1“ Name, Age» Sext Occupatioa, rural/urfesn* 
address, date of admission, date of discharge, time of 
healing and Number of repeated application of membranes . 

- Date and xime of burn (Duration of bwn) 

- Place of accident and nature of work at the time of 
accident, 

* Cause of bum, 

- Prior treatment ( if any) 

- rSymptoffis , 

ii) Physical Examination 
Gen eral Examination 

General condition -Pulse 

Temperature -Blood Pressiire 

Hydration -Respiration 

Local Examination 

(a) Percentage of burn. It vas calculated by ’Wallace’s 

rule nine ’ in the adult and by ” Lund Browder Chart ” , 
in children. 

(B) Depth of biim ; Suparficial/deep 
Estimation of Deiath of bum 

A hiTJOdermic needle was used to test the pain 
Scensation» The area with increased sensibility was considered 
to be superficial or partial thickness bum^ The area with 
mai^edly reduced ®r absent pain sensibility was consic^red 
to be deep or full thic^mess bmti# This was also emfizmed 
by paling out tmm the ^ deire® / 


30 


or deep biira., hair pulls out easily and painlessly# The 
lat^ test is of Value in borderline cases of 2nd degree 
btirno In addition help of following csrit-eria was also 
sought. 


Classification 
of depth 

Appearance of 
bum area 

Pain sensation 

1st degree 

Erythematous 

Painful and hyp:«raLSsthetio 

XInd degree 
?A) 

Blisteres with Painful and hyperaesthetic 

red dened base and 

moisture. 

(B) 

Blisters with 
blanched base 
and moisture 

Painful, hyperaesthetic 
or anaesthetic at places. 

Illrd degree 

Leathery pale 
or pearly white 
or charred dry 

Painless and anaesthetic 

The I and II ( A) 

were included as 

superficial and 11 (b) and 


Ill were considered as deep bum. 

(C) Contamination of wound 

Apparently clean t No contamination of foreign bodyi 

clean, intact blisters. 

Mild contaDiination: Slight contamination, ruptured 

blisters, open wounds. 

Gross contaminations Heavy contamination with dirty 

cloth, foreign body, duat and 
pis 1^©. 

(D) Area iavolYed s Diagramati© »prea«ntation «f area. 


Reguscitatlon and General Management 

The patients were resuscitated prior to application 
of membrane by l/V infusions, blood, plasma infusion, analgesic, 
antibiotics and tetanus prophylaxis. 

LOCAL OF WOUND 

Preparation of bum surface « A culture swab from bum surface 
was taken for culture and senstivity test. Patient was given 
necessary sedation or general analgesia after consent. A 
thorough debridement of wound was done by removing the necrosed 
skin, blisters and pus pockets. Then the wound was cleaned with 
0*5% savlon solution tliree or four times and then final 
cleaning was- done with normal saline twice. The spirit was 
applied over the adjacent skin around iihe margin of wound area. 
Any oozing from the wound area is stopped by pressure for 
some time. 

Application of Amniotic membrane 

Fresh or preserved amniotic membrane was stretched out 
and was applied on the burnt surface. The application was done 
in such a way that the membrane extend beyond the borders of 
the burn, overlapping the normal skin. This was done to keep 
the membrane In place as it adheres easilly to dry skin. The 
amniotic membrane was applied with smooth surface facing the 
wound in case of superficial bum and glistening surface 
facing the wound in case of deep bum. All air and fluid blebs 


were smoothened out to ensure total contact with the surface 
and excess luesibrane was. trimmed* Ko dressing was applied over 
the pert covered with the membrane* At least 6 hours bed rest 
was ensured to prevent dislodgement of the membrane* 

In movable areas like the extremeties and ;3o3jatst in 
uncooperative patients and children! the membrane was held in 
place by covering it first with sterile gauze then bandaging 
with sterile rolled gauze* 



Assessment of the case 

The assessment of the result was done daily following 
the application of the membrane. 

The patients were asked about 
i. Pain and discomfort prior and after application of the 
membrane* 

2* Fever 

3* Any evidence of allergy as itching rashes, nousta end 
vomiting* 

Physical Examination 

Qeneral Examination »» Patients were examined for general 

condition, hydration, pulse, blood pressure 
and signs of toxaemia* ■ 
nation - Observation for the following was don® 

1. Presence of discharge and/or soakage* ' 

2* Appearance of amniotic membrane as regard to surface, 

margin, thieteess, end adherewe* 
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3o Collection of pus under dressing, if the pus was localized 
in small area underneath amniotic membrane puncture was 
done in it, A pus swab was taken for culture and sensitivity 
test. If the pus is underneath whole of njembrane localized 
at many places, then the membrane was removed and 
reapplication was done after further cleaning and control 
of infection. 

4. Result of healing. 

Invest jgat ions 

1, Routine - Blood - complete haemogram. 

Urine - Gross and microscopic examination, 

2, Culture and sensitivity teat for pus if present. 

This was cxiltured on blood agar end chocolate agar 
media which were kept in refrigerator at 0-4® c temperature 
for 24 hours. Antibiotic sensitivity was done in the cases 
where growth of pathogenic bacteria was revealed. Antibiotic 
was given according to the sensitivity reports. 



Fresh Placenta in a tray after 
washing blood and mucoid material 




PI® 
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Age/ Sex 

Rural/Urban 

Date and time of 
admission 

Date and time of 
discharge 

Total time of healing 


(ii) I'lace of work and. natiare of work at the time 
of burn 

(iii) Cause of burn 

(iv) Prior treatment ( if any ) 

Symptoms 

(i) Pain 

(ii) Burning 

(iii) Blisters 

(iv) Fever 

(v) Discharge from wound surface 

(vi) iny other 

Physical Ibcamination 

a) General examination at the time of admission 

- G.C, -Pulse ■ ' - B.P, 


PROFURIha 

i-’i oH18 

Occupation 

AOdress 


History 

(i> Date and time of burn 


Temperature -Respiration 


Hydration 




jid nijraber of applications 





Inveatiaationa . 


• 0 O 


TLU 

Urine 

- jilbuiTiin 

DLC 


Sugar 

iib% 


H/E 

isiSii 

Pus - 

Culture £< 
Sensitivity 


Treatment 

Ci) I/Y fluids 

(ii', 21ood 

(iii) Sedatives 

(iv) Analgesics 

Cv) Systemic antibiotics 
(vi) Local application 
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observations 


The present study consists of 30 petionts of 
noslcct'...vi jurn Ed--itted in surgical and emergency wards and 
also as C.d'.Q. cases in Surgery at Kedical Collece, 

Jhensi, iron June 19£3 to hay 1S84, These patients belonged to 
different social strata and were of either sex* These patients 
had a£e group ranging from 3 years to 35 years and had burns 
involving less than 50j« of total body surface. Only those cases 
were incluaeo, on whom smniotic membrane was applied after 72 
hours of having sustained burn injuries. 


0£ the total 30 patients, 28 patients were below 
30 years of age. 3 cases ( 6 male and 2 femalos) io. 26,667ji were 
beloi'/ 10 years of age, 9 cases ( 2 -males ana 7 females) ie. 30 J$ 
bet’.veen 11—20 years of age and 11 cases ( 6 males and 5 females) 
ie. 36.6671 were between 21-30 years of age. Only tv/o femjaes 
patients ware between the age group of 3l-''^0 years. Total male 
patients v/aro 14 (46,667..-) and female patients 16 (53.333^0. 


TiiBLE NO. 1 
Showing Age incidence 


Sl.Mo, 

Age group 

Number of cases 

Percentage 

1 

? 

o 

8 

26.667 

2 

11-20 

9 

30.007 

3 

21-30 

11 

36,667 

4 ' ■ 

31-40 

2 

6,667 

5 

41-50 

'-iHi . 

ilil- 

Total 



100 


Feraale 


J. • 

f 'a O 0 

Age group 
( Years) 


Male 

Ferm 

u’le 

KOo 

%age 

10. 

%age 

1 

0-10 

6 

20 

2 

6,66? 

2 

11-20 

2 

6.667 

7 

23.333 

3 

1 

O 

6 

20 

5 

I 

16.667 

4 

31-40 

- 

- 

2 

6.667 

t 

41-50 


- 

_ 


Total 


14 

46.667 

16 

53.333 


Maximum burn inourles 27 (11 males and 16 females) 


ie* 90/4 occured at home when the patients were engaged in their 
daily home tasks. 3 patients (10/^) sustained burns while working 
in out door all of these were males. 


TABLE MO. 5 

ShowlnA location of bum accident 


ol# 

Location 



Female 

Mo, 


No. 

%aBe 

No. 

%G.ge 

1 

Indoor 

11 

26.667 

16 

53.333 

2 

Outdoor 

3 

10,000 

- 

- 

Total 


14 

46.667 

16 

53.333 

area 

21 (70?0 out 

and 9 1130^0 from urban. 

of 30 patients hailed from rural 



40 


f 


TABLE NO. 4 



. .i:r;.l/ux‘ban 

i'.'.ale 

2‘eir.ale 

Totf.1 

taco 

1 

Aiurel 

1s. 

11 

21 

70 

2 

urban 

4 

3 

9 

30 

Total 


14 

16 

30 

100 


It 4',’ as observed that 13 i'Jatients ( 4 males and 
■J i'Qi.uvleo/ ii,'. 43,333,, aust ,iaea burn injuries i'roin fire v/hile 
cookiri;, food or near the lire. 3 potients (2 males and 

3 fui. civ'.'./ io. 1 u,.,vj7 ., iiaa bi'rixs uuo to loi.ip fire, 6 patients 
( 4 i.ud 2 i'Gr.ilosj ic, 20, j suffered burn injuries due to 

£oclu.:.ji,., , 2 .... Ic. pi.,ti oats suffered injuries while working ©n 
electric iiistellation, 4 patients ( 2 j'.cIcs oaid 2 females) 
sufferad burn injuries duo to touch with hot metal or cracker, 

11 C£,.coij were cuperfici; 1, 3 co.ses wore deep and 14 cases were 
nixed, 

o-f Lao 3'0 piotionts, 11 were housewives, 10 student 




■overix" 


BervtrnX ':rii 3 were cliildreiii 


XlO^IXllP 


burn according 'to , sex 


Causes luaie 

1, Fire during work or cooking 4 

2 Lamp 2 

3 bcalding 4 

4 Electric current • 2 


FemalG Total 
S 13 


5'^e 

43,333 

16,667 

20.400 

6,667 

13>33^ 


5 Miscellaneous 
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table ho. 6 

d.i:;'£orent occupation amonp, biirn patient 


;:3.od:o. 

cc! rv’E-it ion huaber 

of cases 

Percentage I;-, 

1 

. :.cuse'jives 

11 

36.667 

2 

Labourer 

5 

10.000 

3 

.tuient 

10 

33.333 : : 

£|, 

V,; O'v Grar.’ cnit servants 

5 

t 

10.000 1 

5 

. iocelii.neoua 

3 

1 

10,000 1 

i'Ot£';l 


30 

100 i 

, ? 


16 j_:, at lent a ia* 

53.333/- out 

I 

of 30 reached hospital ■; 


witLiij. ^ ur.jC oi’ C patients (26.ua7/J reached bet\-/een 

c to 10 ' y'wj t.'.,;tien"G (6,oo7,'-i between 11-15 days and 2 patients 

reachcu between 16 to 20 days after sustt burn 

d.d’v-.rion. auu patienus attonuou liospiual after six and 

seven r:c.-.;..tha oi burn. 

Off all thssa eases, 17 (56.6&7>ij were grossly 
cent-. ; d ted ana 15 \.45,555hy ,prG s anted vjith mild eontamination. 

..\io c ■., itt. uu.od roa_l-,..l after few months of burn injuries 

I-'GU.aa contr ■. ctui'e also. ■ 

— i ** 0 . / 

..hou ina, tiiie interval between burn accident and hospital arrival 

01. ho. duration in days , humber of cases Percentag® 

) 16 

%r\ Q 
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/'.BLi:: i'K'. 8 


t. ; . 1 '. >.e o:'. coiiti r.inctloa 








.0.01 cases 




/ ' COi.*, C.yX 


56,S67 


V4o,bo/'.i/ were 


jut o! lio ctises eliere i.:o;;.Druie applied, 14 cases 
le;w ilitai 1U,j Li;rus, 6 cases 11-20^.,, 5 


cast’.e * i.'., e c. e v. i- ;ri. iia'Vj., . pl-’ro,. Ox buras, 


v" #IW(' 4'» 4 'W id ^ 


j]i ov- in;i percents i 


f bum 


^IL • 1 0 i 


4i’ fc,U'CC'4»l jdjU 


0-10 


11-20 


21-30 


31 - 40 ; 


iO.ox cases 


46.G67 


16.667 

16.667 


In 12 caser. 5,40,6 itior-breux were applied within . 
3 ..Iryi' ui‘ Burn i.np^’ry, 5u 10 i/itliiu 6 to 10 days, in 1 patient 
between 11 to 15 days, in 3 patients between 16 to 20 days, in 
2 ;;w,ti(inta between 21 to 35 duya anu in 2 patients meiubrane were 
applied aftar li.ore than 25 days. 
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TABLE NO. 10 

between bum accident a3ad application of 

membrane . 


0 # 

Time of interval in days 

No.of cases 

^oage 

1 

0-5 days 

12 

40 

2 

6-10days 

10 

33.333 

3 

11-15days 

1 

3.33 

4 

l6-20days 

3 

10.000 

5 

2 1 - 25 days 

2 

6.667 

6 

26 -rnore 

2 

6.667 

Total 


30 

100 


Out of 30 cases f 21 patients applied some loc^ 


preparation over burn area, 8 patients applied nothing and in 
one patient membrane was applied gust after bum that had become 
infected. On culture and sensitivity of the discharge from the 
burn areas, 17 cases were having growth of pseudomonas 2 cases 
were positive for the growth of staphylococcus aureus, and 2 
cases were showing growth of staphylococcus pyogenes • One case 
showing growth of Klebsiella also and 9 cases were not showing 
any growth of bacteria. 

TABLE MG. 11 

Showing prior treatment in burn areas 


Sl.No, ' . No.of cases ■ %age 

1 Local application 21 70 

2 Amnlcti© membrane application 1 3»333 

3 No prior treatment 8 ;^#667 

Tctal 50 100 




TA3LS NO. 12 

ShowliiA Grovjth of bacteria over burn aren 



Bacteria growing over bum area 

No. of cases 

1 

Pseudomonas 

17 

2 

Staphylococcus aureus 

' 2 

3 

staphylococcus pyogenes 

2 

4 

Klebsiella 

1 

5 

Uo growth 

9 • 


iifter application of amiotic membrane > following 
main criteria were considered viz. relief of pain and discomfort, 
dcvelopiiient of fever and allergic reactions, control of oozing 
tind gross infection, ilie number of repeated application, total 
duration of healing and condition of wound after separation of 
membrane were observed. 

In all 50 amniotic membrane treated wounds 
relief of pain and discomfort was recorded and no analgesic was 
required even though sedatives were required only to relieve 
the anxiety of the patient, do allergic reaction was seen In any 
case. Fever was recorded in patients when pus formed under the 
membrane and that subsided after next application of membrane 
with support of sensitive antibiotic. 

In 26 cases, oozing stopped within 24 hours ®f 
application of aroniotic membrane. In other four cases which 
were very deep, oozing stopped within 24-36 hours. 
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It was observed that all wounds, treated by 
£>;'-iiot.lc i:e..ibrane becanie dry ajnd adherent to the wound surface 
within 6 to 12 hours of application in sunmier season and in 
winter and huaiid atmosphere witiiin 12-24 hours of membrane 
application. 

In about 24-48 hours, membrane covering the 
adcjacent normal healthy skin started curling up but remained 
adherent to woimd surface. 

In cases where no soakage occured mder 
membrane, the membrane became opaque and dried with its colour 
changing from yellowish white to light brown. If pus formed 
under membrane within 2 or 3 days the colour of membrane 
changed to yellow at sites and looked wet. If pus formed after 
2-3 days where membrane had already dried, only separation of 
membrane occured from the woimd area with discharge of pus 
from the margin. In 4 cases, the pus was removed, immediately 
as it v/as seen under the membrane, by puncturing the membrane 
at the site of collection of piis. These cases were superficial 
and mixed deep bums of within 15% of body area. In 2 cases of 
these the contamination was mild and in other 2 it was gross. 

Supportive antibiotic was started based on 
culture and sensitivity report. These cases did not need 
second application of membrane and healed within 10 to 18 days 
of membrane application, 

. , , ■ 's: -fn ' - lid : .. ii, -- 


Si. Percentage 
IIo. of bum 


ilo. of No. of Ho, of No. of Total 
Cases'.. Cases cases cases 

with only with with with 

one -tatfo three four 

application application application application 


i 

0-5 


6 

mm 




6 


6-10 


7 

- 



1 

8 

3 

11-15 


1 

tHurn- 

1 


1 

3 

4 

16-20 


1 

1 

- 


1 

3 

5 

21-25 


1 

- 

- 


.. 

1 

6 

26-30 


1 

1 

Mi* 


2 

.'4 

7 

31-35 



- 

m 


- 

m 

8 

36-40 


1 

mm 

mm 


4 

5 

Total 

18 

2 

1 


9 

30 




TilBLH NO. 

14 
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The varying niamber of repeated application of 
neiihrane were needed for different percentage of bum, All the 
t ciiaes of burn needed only one application of membrane. 

Cut of 8 Cases of D-IOja burn, 7 cases needed one application 
anu 1 case needed as many as 4 applications but did not heal due 
to contracture. Out of 3 cases of 11«15?8 of burn, one case 
needed on application, 1 case needed three applications and 1 
case needed four applications. Cut of 3 cases of 16-20;* bum, 1 
needed one application, 1 needed two applications and 1 needed 
four applications of membrane for complete healing of bum wound 
area, 1 case between 21-25 ?j of burn needed only one application. 

In 4 cases of 26-30;m of burn, 1 case needed one application, 1 
case needed two applications and 2 cases needed four applications 
of membrane for total healing. Out of 5 cases of 36-40% of burn, 

1 case needed only one application and 4 cases needed four 
applications in which one case did not heal due to sarrounding 
contractures already present. 

The rate of healing was also observed in 
relation to contamination of wound at the time of application 
and depth of burn, 1 case which healed in 10 days was having 
mild contamination over superficial burn,- Out of 13 cases, 
healed between 11-20 days, 8 cases were having mild contamination 
and 5 cases had gross contamination. In these cases, 9 were 
superficial, 2 were deep and 2 were of mixed depth of burn. In 
5 cases which healed in 21-30 days, 3 were having mild eontaial^* 
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nation and 2 were having gross contamination. Out of 3 cases 
healed in 31-40 days, 1 case was having laild contamination 
and 4 cases were having gross contamination. All were of 
mixed depth of burn. One case of mixed depth of bum with gross 
conteminatlon healed in 41—50 days* 3 cases with gross contami- 
nation healed in 51~00 -days. Cut of 3$ two were purely aeep 
burn ai:id 1 was of mixed type. Two cases with gross contamination 
and sarrounding contracture did not heal. 


Showin 
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The rate o£ healing was observed in relation to 
percentage. 1. case which healed in 10 days was having superficial 
burn between O-IOj^a.out of 13 cases* healed in 11-20 days* 10 
Gases were of 0-10;^ burn and 2 cases of 11-20% age and 1 cas© 
was having burn between 21-30%^ age. In 3 cases healed in 
between 21-30 days, 2 cases were having 0-10% of bum, 2 cases 
21-30% and one case was having 31-40% of bum. Out of 5 cases j 
of burn, healed in 31-40 days, 2 were having 11-20% burn, 2 
were 21-30% and 1 was having 31-40% of burn. One case which 
healed in 41-50 days was having 21-30% of hm-n^ Out of 3 Cases, 
healed in between 51-60 days, 1 case was having 11-20% of Ijwjptt 
and reffialnliig two cases were having 31—40% of bum* Two cases 


were 2 


lieel 
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did not hoal. One was having 11-20>-a of hxirn and other 31~40% 
of burn, but both had contracture already established 


The rate of healing was also observed in 
relation to interval between bum inoury end membrane appli- 
cation, One case in which membrane was applied between 8-12 
days of burn injury, healed in 10 days. Cut of 13 cases, 
healed in 11-20 days, membrane was api)lied between 3“7 days 
of burn injury in 9 cases, between 8-12 days in 3 cases and 
between 23-“27 days in 1 case. Out of total 5 cases which 
healed between 21 -30 days , membrane was applied between 3-7 


days of burn in 3 cases, between 8-12 


in 1 case and 


between 13-17 days in 1 case, 5 oases, healed in between 31-^ 
days, in which merabrane was applied between 3-7 days in 1 ease, 
between 8-12 days in 2 case, between 13-17 days in 1 case and 
between 18-22 days of burn injury in 1 case. One case in 
which iiiembrEine was applied between 3-7 days of bum injury 
healed in between 41-50 days. Out of 3 cases, healed in 
between 51—60 days, membrane v/as applied in between 3—7 days 
after burn injury in 1 case, 13-17 days, after burn in 1 case 
and between 18-22 days after burn in 1 case. In two cases 
where membrane was applied after 6 months, no healing waft 
seen even after four applications. Both these patients werft 
having contracture around the bum wound and they were 
subjected Xater on for surgery in form of release of contrae*- 


cture sM i^ktn Rafting, 
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Mnnfeer of .repeated, applications o£ membrane needed In 


. interval between burn & first mpmhT'flnA 
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liie number of repeated application of membrane 
required for healing was also observed with respect to time 
interval between burn accident and first membrane application. 
Out of 15 cases where membrane was applied after 3*7 days 
of burn accident, 11 cases needed only one application for 
total healing, 2 cases needed two application and two cases 
needed four application of membrane. In 7 cases where 
membrane -was .applied between 8-12 days after bum, 3 oases ' 
needed application of membrane once and two cases needed four 
times application of membrane, Out of 3 cases in whSHi 
miffloibrane was applied for the first tins® after 13“ *^7 days Of 
hwrm, 1 mm needed one wd ottier tee oases ne< 
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aar'ea. 

In two cases where membrane applicstion was 
..’tarted after 16-22 days of bumi one case needed, three 
c.ppllcations and other case needed four applications of 
.;.ei‘hran,9 for complete healingo One case needed only one 
application of membrane which was ' applied after 23*27 days 
of burn. In two cases where membrane was applied after six 
months of burn accident four time application of meLibrane 
was done, but no signs of healing was seen. So the cases 
were treated further by akiii grafting after contracture 
release. 


i.Iot a single case, which healed after 
repeated application of membranes , developed keloid or 
contracture. 







The same _ patient after 1 3 days of 
application of araniotic membrane 
showing complete healing,, 


















Showing complete healing after 30th 
day of membrane application* 







A patient of infected burn after 
19 days of amniotic membrane 
application. 







Showing amniotic membrane over burn 
area just after applications 









Photograph No, 7-1 

•Lag progresoive peripheral healing 
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D I S.C U D o I G W . : 

Bum. naJiasement is still in the phase' of trlale /ifter 
so Tiony advances in medical sciences mortality from bum has 
definitely reduced but morbidity from contracture and keloid 
are still crippling the sufferer physicallyi mentally aa 
well as socially. 

Burns give rise to raw areas which are prone for 
invasion by micro organisms and abnormal loss of body 
constituents in the form of water, minerals and proteins, 
liie loss of blood flow which occurs immediately after burn, 
starts to return slowly after 24 hours as patent vessels 
reappear, i'he delicate dynamic process of revascularization 
for the purpose of repair is associated with local circulatory 
stasis which causes vulnerability of wound to dessication and 
infection. Either of these can trip the balance converting 
it into a zone of necrosis or full thickness burn. 

The water retention ability of skin depends on its 
effective vapour pressure and diffusion barrier offered by 
keratin layer and lipid content in the stratum comium. This 
lipid is thermolabile and is easily destroyed by heat. If 
the lipid barrier is removed by thermal injury, the effective 
vapour pressure gradient is increased by 15*‘20 times (normal 
mm above atmospheric pressure). This results into a 
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large amount of evoporative water loss amounting to 3-10 
times of normal rate insensible water loss of 40 ml per 
hour* The amount and duration of loss depends on depth of 
D\n*n* 

Therefore the main emphasis in the treatment of burn 
is to re-establish the continuity of skin. The raw area 
after burn should be covered to make it a closed wound which 
subsecuently reduces excessive evoporative v/ater loss and 
prevents wound infection. 

The autografts are the best lb. cover the raw area 
but these have their limitations, alternatively homografts 
are used but here again availability is limited. Other 
biological covering raaterials are allograft skin, heterografts 
skin, collagen sheet, foetal membranes etc, ihe cadaver skin 
is in limited supply in general hospital and it is expensive 
also. 

The concept of temporary biological dressings was 
introduced in 1930 by Brown. Homografts and heterografts 
split thickness skin have both proved to serve the functions 
required of a biological dressing. In 1953, Brown et al 
reported that it was practical to use postmortem horoografts 
as biological dressings. Since then, cadavers have provided 
the usual source for homografts. Following the recommendations 
of silvitti et al heterografts were Introduced to eliminate 


the problem of avialability of homografts o Heterografts 
have not proved as effective as horoografts in decreasing 
bacterial contamination of the wotmds. 

iimniotic membranes were chosen for evaluatione It 
is not necessary to point out how easy and impersonal it 
1,3 to obtain this widely distributed huiiian material which 
et present, soem to find its only destiny to be '* Thrown 
into the bucket especially if it is normal. It has been 
stated that since airniotic membrane is formed by the 
ectoderm of the foetus, it is like an extension of the 
body skin. 

Armion, chorion arid the coiiibined foetal raembrane 
have been used by various investigators as a substitute 
for skin in the past. Since sabella's fii'st case describing 
the use of aiiinictic membrane in the bum wound 50 years 
age, multiple reports have appeared in the world’s 
litarcture, host of these were reporting the attempts to 
use amniotic membrane as a permanent substitute for skin 
autografts or as a dressing over partial thickness burns, 
Dahinteroa and Dobrkovsky observed failure when amniotic 
membranes were applied in deep burns or on severely 
infected areas. They pointed out that the membranes became 
autolyzed in 48 hours and disintegrated. Furthermore tto«y 
stated that the same was true on all granulating surfaces 
even if they were clean. Similar findings have been reported 
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toy others. In these cases, the memtoranes were changed every 
48 hours, i.a demonstrated toy shuck and Kancrief for horaograft 
skin, in a less tidy wound; more frequent changes prevent 
collection of purulent material under the biological dressings. 
This allovis firm adherence of the membrane to the underlying 
granulation* 

Frequently cronged amniotic membrane were more 
succGsaful in decreasing the bacterial count in contaminated 
rat burns than hui:aan skin. This raised the cmnetlon as to 
whether there was a substance in acniotic membrane which was 
specifically antibacterial. One such possibility is allaiitoin 
which is known to exist in anniotic membrane, inother 
possibility is lysozymes, a bacteriolytic protein of low 
molecular v/eight which is present in amniotic tissue. Rubin 
and Eargiovi recently stated that skin Itself possesses 
bactericidal substances in its biological make up such as 
lysozymes and certain fatty acids. Neither, however, could 
they demonstrate bacterial irahibitory activity of split 
thickness human skin in vitro when measured by a disc 
sensitivity techniciue. 

Another hypothesis for the observed decrease in the 
bacterial count \mder the amniotic membrane lies in tiw 
intimate biologic clos\n:*e of the open wound by the membrane* 
Restoration of the functional circulation through the covered 
granulations allows a more rapid turn over of phagocytes, 
serum bacteriolytic factors and may accelerate the removal of 


57 


necrotic debris. Therefore repeated application of the 

luer.ibranes , allows the host resistance factor in the granu- 
lating bed to fui:ction at peak efficienty. The Increased 
euitibc-cterial effects seen with the ainniotic membrane may be 
duo to the fact that it is less Mell differentiated than 

The aiin.iotic membrane fulfilled all of the functions 
of ei'i ideal biological dressing. In terms of their large 
siae and ready availability at no cost to the patient, they 
are act’ually superior to homograft and heterograft skin. In 
at'idition, the meabranes appear to have another property 
subjectively, the rapidity of ingrowth of epithelium from 
the borders of the wound in full thickness defects and the 
rate of reepithelization of partial thickness burns appear 
to be increased by their use. Chao et al and Troensegaard- 
liansen also have noted that ainniotic membrane seemed to 
posses some specific heal5.ng power. They have reported a 
stimulation of both fibrous tissue growth and more rapid 
epithelial repair. 

The anmiotic membrane after collection from the 
labour room can be preserved in different types of preser- 
vatives. Selection of the preservative is based on reports 
of hino (1966). From bacteriological study of preserved 
ainniotic membranoj he concluded that t 1 solution of sodiw# 
hypochlorite 1s40 dilution in sterile saline, 2. Sterile 


58 


saline solution (400 ml) with 1 gm of kenaraycin sixLphate, 

3- Saline solution (400 ml) with 10 lacs imit of crystalline 
penicillin and 1 gm streptomycin sulphate were found to be 
best for preservation of the membrane upto 30 days. In the 
present stud'/f 50 ml of metrogyl was also added to saline 
solution mixed with crystalline penicillin and streptomycin. 
Cn bacteriological reports, it was found that addition of 
metrogyl has extended the time of preservation upto 60 days, 
but the biologiCc 1 property of membrane reduced in such a 
lour tiv e. It is seen that the biological property gradually 
oecratises \jitli the time. 

In the present study, it has been notea that pain and 
discomfort disappears » Imraediately after application of 
aiimiotlc membrane and no further analgesics or sedatives were 
required after the dressing. Occasionally sedative was 
required for psychological support, ho allergic symptoms 
like rigor, rash; vomiting and giddiness were noticed even 
after close watch. These findings are coi.parable with the 
published reports of other v/orkers. The cause of disappear- 
ance of pain and discomfort is coverage of exposed nerve 
endings. 

It has been observed that amniotic membrane axiherod 
and became dry in 6-8 hours in hot and dry atmosphere and 
in 12-24 hours in cold and wet atraoephere. Adherence hm 
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proposed to he i:iost important property of biological and 
synthetic materials applied to deepithelized surfaces. It 
re.'uces -pain, bacterial contamination and consequently 
optimize the rate of healing. Most prosthesis and grafts 
rely on the endogenous adhesive fibrin for adherence* This 
property of material is therefore determined by the 
strength of bond that it forms with fibrin, Studies have 
demons t rated that fibrin bonds preferably to collagen in 

'Jir life mL A' nlfi 

In most of superficial bui*n cases -vith mild contami- 
nation, v;iiere membrane was applied after proper cleguilng 
no soain ge ti tl d'liiJ een. Cases needed only one application 
£'iiid healed quickly. 

It has been observed that out of 30 amniotic membrane 
treated v/ounds 13 v^ounds (43.33>a; healed v/ithin 11-20 days, 

5 wounds i, 16.67'^/) healed in between 21-30 days 5 wounds 
(16.67,0 healed in betvjeen 31-40 days 6 wounds (3,35%) in 
41-50 days, 3 wound (I0>u) in 51-60 days and 1 wound (3*33%) 
healed in 10 days, 2 v^ounds (6,67%) did not heal at all 
after four application of amniotic membrane. Most of those 
cases which healed betvreen 11-20 days needed only one 
application., of membrane. Two of the cases did not heal at 
all, or have not shown any sign of reepithellzation. These 
cases were having contracture around the voxmd area and 
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they were near the ;5oint* It has been thoiight that the 
contracture and its sarroundlng severe fibrosis have not 
allowed the contraction of wound area or epithelial proli- 
feration. 


cri observation at 
percentage of burn. It iiaa 


rate of healing in relation to 
been seen that burn v.’itli less 


percentage healed early in comparison to l^rge percentage. 


Id c^,,ses aaalocl within 11-20 days, \iero having only 

1w^» o*'. oV'^ri-*, iC. 0*^00*-* which healec; 5'5-"dO days 

were p1-4G>.j of burn. 


nete of iioaiing also depends oii the contamination of 
wound at the time of membrane application, cut of 30 cases, 


13 cases (43.33/ii; were having mild contamination and 17 cases 
(3'-', 074) ware having gross contamination. This contamination 
was confirmed by sending rjus swab for culture. It has been 
seen that pseudomonas was positive in 17 (5c,G7/i) pus 
cultures, otaphylococcus aureus in 2 (6,67/)) pus culture. 


:.t^phylococcus pyogenes in 2 and klebsiella was positive 


in 1 pus culture. After cleaning the wound area membrane was 
applied with systemic antibiotic support. In most of the 
cases the bacterial senstivity was for Gentacyn and 
Ajapicillin, At every reapplication, pus culture was sent 
and antibiotic was changed accordingly. Out of 13 cases with 
mild contamination, 8 cases healed within 11-20 days, 3 cases 
within 21-30 days and 1 case healed within 10 days of 
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lasBibrane g^plication. Out of 17 cases with gross bacterial 

contamination most of cases healed between 20-60 days and 
needed more than one amniotic membrane applications* 'this 
Pives the idea that bacterial contamination delays healing 
but aiiniotic membrane has definitely checked the growth of 
uecLeria over the wound area. Jiilearij a sterling (1950) used 
the amniotic inembrEne to treat the old infectpcl ilaiue biorns 
and ret'orted succesafiol results* i.urtin i1972) in his 
enperineiital study on iriiec1.ed wounds of rats cor^cluded that 
aaniotic meKljrane has been shown to contrcl the becterial 
growth as isogrcht skin. iUtact luechanis^a of reduction in 
b*;.ctcri... level of wound is uimnown. liUt different workers 
have suggested cilfierent iviechaiiisms. iolosk and ^.-nyder (1970) 
have demonstrated the presence of multiple factors in human 
ca.nlotic fluid, fhose are said to be antibacterial* Chalacho 
et al (1974) stu.ted that vdiether those antibacterial factors 
present in the amniotic fluid are retained in amniotic 


mern'brene or not_,is uncertain, bhculd they be present, value 
of tills material for dressing may be enhanced, martin (1972) 
using in vitro technic,tue stated that no antibacterial 
substance could be found which were sought previously. He 
proposed that in vivo antibacterial effect seen is due to 
achievement of biological closed wound by the membrane and 
this allows, the host’s own defence mechanism to deal with 
bacterial population as did other biological dressings* 
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Adherence of akin substitutes is also said to be reducing 


the bacterial iniection by some workers » in split 
tliicliness burns and donar sites. 


Tlie contc^rdrietion is directly proportionate to the 
of woind. Cut of 30 cases, 21 cases applied some 
locr.l preparations, 8 cases applied nothing over wound area 
end in 1 case r.GEbrai.e was applied inmiediately after burn, 
...fter c'rplicfuiou of ''.'.'aabrane, that case has been discharged 
ir.:'. ■ h'... \,’ithout support of antibiotic and patient has 

not any j^recaiitron ot liome to avoid contamination. The 

■uegree of oo.rto.min&tion increased with the time interval 
between burn accident and raen'brane application, host of 
these oases came to the hospital after 3 to 20 days of burn 
and healed within 10 to 60 days, these cases needed repeated 
application of rueiabrane, maximuin upto four applications. The 
nuiiiber of application required, depended upon the depth of 


burn EiJid contaitdiiatiori. The less the depth of burn and 
centfu. inaliun, the lass time and number of applications 
needed for complete healing. The contamination increases 
with the time of neglect of burn. This pyogenic infection 
increases the depth of burn and causes early autolysis of 
membrane, requiring more number of membrane application for 

I 

healing. This observation has already been reported by 
Dehint erova &■ uobrokovsky. 
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Two cases came in the hospital after 6-7 months 
of burn injury. I'liese v/ere the cases Vi?here coiitractures 
had developed aJid the sarrounding. unhealthy scar prevented 
apithelization of the remaining raw area, here xhe 
^.r^nulation tissue v^as very well developed and probably 
cutclyais of the laembrane occured every time it was 
ai- plied C 4 tir.es } rcculting into complete, failure of 
the i.:cr,ljrane application. 


It has been observed that cases needing, repeated 
aprliCc.tion take too much time in heeling, as in cases 
ordinarily being dressed with ointnents etc. Still 
economically » the membr£'.ne applica,tion treatment remains 
cheap and also formation of the keloid d contracture is 
much less, ■ 
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CCKCIUSIOII 

The effect of amniotlc membrane was studied in 30 cases 

of neglected burns involving less than of body surface 

area. The following conclusions were dowi. 

1* Females are little more sufferer than males for they are 
sKposed to danger due to house woiic. 

2. The incidence of bum is much higher in younger age group 
l.e. below 30 years of age. 

3. I'ost of the burns are thermal in nature. 

4 . Most of the bums occurred during indoor activity. 

5 . Amnio tic membrane provides good coverage to raw area. 

6. Amntotic membranes are easily collected and preserved 
which can be used safely several days after preservation 
without changing their biological nature. 

7 . After membrane application, the open wound changes into 
biological closed wound thus preventing protein and fluid 
losses from the raw surface, at the same time they prevent 
further infection from outside. 

8. It helps to prevent conversion of superficial bums to 
deep burns, thus promoting healing. 

9. The discomfort and sufferings of the patient is immediately 
removed after membrane api^tcaticai. 

10. The sufferings trm daily dressing is prevented. 


65 


11* Repeated appltcaticfi of membrane In contaminated -wound 
healed normally without formation of keloid or 
contracture which are usual, sequelae to deep bums with 
treatment by open dressing* 

12. Ihe quality of healed wound are pink, smooth and flat 
margins. 

13* The only unsuccess was seen that the time taken In 
healing of neglected cases of bum with repeated 
applications of membrane is more or less same as In 
ordinary dally dressings. 
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